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e/ Outline

* Introduction

* Tools used; Likelihoods

* Analysis details && Applications
* PDF class

* Another Application

19 July 2007 LDC Optimization Meeting



Our Collaboration

DESY (Zeuthen): W. Lohmann, M.O., A. Schalicke
(Hamburg): K. Wichmann

MPI (Munchen): A. Raspereza

LAL (Orsay): H. Li, R. Poschl, M. Ruan

Ty

e
. -
e,
.ll-.l' .-::..":' ‘.I. ¥ .\-‘-l".l
I |I|- 'ﬂl .""'-l .I

| | -
T
il

[ Y
\hEE ,
N/

MAX-PLANCK-CESELLECHAFT
19 July 2007 LDC Optimization Meeting



http://www.lal.in2p3.fr/

* Higgs-Strahlung-
Process:

* Higgs-Recoil-Mass

* Coupling Strength X
(model independent) gy LNIO=N/LE
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For Our Studies ...

SM - Higgs boson: m, =120 GeV, E_. =250 GeV

total cross section for e*e —ZH (mH=12I.'|Ge‘J, PYTHIA 6.4.11)
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ve*/ Tools & Simulation Stages

Software for ILC / LDC (LDC01Sc)

HEPEwVt SLCIO
PYTHIA, SHERPA . .
BHWIDE ‘ Mokka ‘ Marlin / MarlinReco

| | |

* create events * detector- * full reconstruction
. simulation of 1solated leptons
* include BS, ISR, FSR P

L} dilepton reconstruction

Higgs Recoil Mass
+ Analysis
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o/ Detailed Analysis Steps

Wolf / Pandora ... particle flow objects (PFO)

|

reconstructed particles with particle ID

MOID / PFOID it
1 via Likelihood method
HiggsRecoil first cuts — candidate particles
Analysis further cuts && Likelihood cut for signal
with ROOT
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@ Likelihood method

e/
k s —
N categories that differ in distribution fix})si=1.,N
of certain variables (say M) x5 )=l M

* f's are normalized, may depend on several of the variables &&
found by a gauging procedure; k=1, ..., K

* probability density functions for category i PF () = f ({x})
Z AR
=1
K .
* Likelihood for category i out of the values I_I p;
of the variables [ =__/

i

N K
[
I I P
=1
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e+ Particle ID - 1st Application
Marlin-Processors:

PFOID :

* creates new Reconstructed particle collection
with particle IDs

* needs names of pdf files, RecoParticle collection from
Wolf (...) && name for new RecoParticle collection

CreatePDFs :

* creates pdf files for charged and neutral particles
categories: e, u, m; v, neutral hadrons

* needs MCParticle, RecoParticle collection, relationship
collections, names for the pdf files, assignment arrays
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@ Signal-Background Separation
* - 2nd Application

Higgs-Recoil-Mass analysis:

* signal + several different background events

= categories
* each with (different) distribution of angles, Z mass, ...
= distributions — pde \IST"'_Bin mass range 118 to 123 GeV

0.14 |t

* set cut to signal likelihood; ©°®
. . . . 0.136
optimized for minimum I
Cross section errors 0.132f

013 F

accept

0.128 |
0.126 F

0124 F

= (example)
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e/ PDF class

* (small) class hierarchy;

* PDF contains Categories and a VObiject
that contains the variables (interface to outside);

* each Category contains histograms (arbitrary dimension);

* PDF has routines to fill these histograms and to
calculate the Likelihood for a certain Category via VODbject

* not perfect, and needs to be tested further
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m Higgs Mass Extraction
- another Likelihood

- "data” sample && MC samples for different masses m,

* MC samples passed through full simulation and
reconstruction stages

— Higgs Recoil Mass spectra for each Higgs Mass 1, (m,)
[ Log(Likelihood) | i

* normalize spectra;

28000 —

- calculate for each m. m, = 119.9958'21% Gev
the likelihood 27500 -
Lm,- — |_| hmi (mr;l-) oo
i; Data

26500 — (example)
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